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(54) CCD image sensor 

(57) A CCD image sensor comprises odd and even rows of photod electors coupled by transfer gates to an array of VCCD 
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signal consisting of four fields is used to operate the sensor. The sensor provides an increased a rea ratio of photodetectors 
to VCCD regions, thereby improving resolution. 
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CCD IMAGE SENSOR 



Background of the Invention 

The present invention relates to a CCD inage sensor, and more particularly, 
to a CCD inage sensor which provides an improved resolution of picture. 
CCD;^ne:,^charge"coupied-device-is-malniy-used for-fabricating-s 

image sensor or CCD inage sensor. 

Solid state inage sensor is a semiconductor such as silicon onto which a pl- 
urality of photodetector and scanner are disposed and can, with a proper photo- 
detector, provide an image sansing from visible region to infrared region. 

As a scanner for solid state image sensor, metal oxide serai conductor (MOS) 
switch or CCD has been principally used. 

The MOS switch has a problem that it cannot be used for detec ting weak signals in 
which high signal to noise ratio is required, since the spike noise* occurred during 
the operation thereof results in a lowering of signal to noise ratio. 
Thus, they are hardly used now. 

The CCD allows a use of any type of photoconductor as the MOS switch does. 
In case that the CCD is employed as a scanner, it is preferrable to design the CCD 
part, particularly vertical charge coupled device(VCCD) in such a way that its 
surface is as small as possible so that more effective surface of photodetector 
nay be available. This is more important when an interlace manner is adopt- 

ed, in which CCD is disposed between photodetectors. 

As photodetectors, PN junction, metal insulator semiconductor(MIS) structure, 
Schottky junction and the like are commonly used. 

The scanning manner using CCD as a scanner include interlace and non-interla- 

ce manners. 
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In non-interlace Banner, one frame consists of a plurality of field and 
the data of input field are scanned to the screen in an order that they are input- 
ted as shown in Fig. 1(a). 

The figures I, 2, 3 in Fig. 1(a) represent that the scanned fields 

are displayed according to their input order. ^_ 



In interlace Banner, one fra^e consists of even and odd fields and data of 
the odd fields and then data of the even fields are scanned to the screen in 
turn. 

In Fig. Kb), figure 1 and 2 represent odd and even fields, respectively. 

The non-interlace Banner can acquire the accurate actual image of loving 
subject due to rapid scanning speed, so that it is used for Bilitary equipments, 
for example, nissile. Its defect is that the video is vibrated. 

The interlace Banner can provide a stable video because the scanning speed 
is low compared to the non-interlace manner. However, rapidly moving sub- 

ject is displayed in two images. Therefore, it is not proper for military 

equipments but used for TV broadcasting of NTSC or PAL manner. 

The structure of the above conventional CCD image sensor for interlace man- 
ner will be described with reference to the accompanying Fig. 2(a) to (e). 

Hereinafter, the odd-numbered horizontal line in which photo diodes (PD) 
are disposed is referred to as odd horizontal line and the even-numbered horizontal 
line is referred to as even horizontal line. 

Fig. 2(a) shows a block diagram of CCD image sensor in the conventional 
interlace manner. Each photo diode(PD) is connected conseisiitively to corres- 
ponding VCCD region(VCCD) and each photo diode(PD) is connected to VCCD region 
(VCCD) in such a way that output video signal charge may be transferred to VCCD 
in only one direction while each VCD region (VCCD) is connected to HCCD region 
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(HCCD) so that signal charges coming out of each photo diode (PD) may be transferred 
to HCCD region(HCCD) through the first to fourth VCCD clock signal s(V0i-V04) cons- 
isting of 4 phases. 

Fig. 2(b) shows a layout diagram of CCD image sensor according to a struc- ^ 
Tur^^f Fig^ — 2(a)": Ch'armel ^st6p~7egidn(ST) is formed' between VCCD region 
(VCCD) and photo diode (PD). Ckid gate" electrode (PGi) to which the first and 
second VCCD clock signals(V0i. V02) are applied is formed over from VCCD region 
(VCCD) to channel stop region(ST) so that said odd gate electrode(PGi ) may be 
connected to corresponding transfer gate(TGi) of photo diode(PD) disposed in the 
odd horizontal line while even gate electrode(PG2) to which the third and fourth 
VCCD clock signal s(V03-V04) is applied are formed over from channel stop re- 
gion(ST), VCCD region(VCCD) to photo diode(PD) so that said even gate electrode 
(PG2) may be connected to corresponding transfer gate(TG2) of photo diode(PD) 
disposed in the even horizontal line. 

The desired numbers of the odd gate(PGi) and even gate(PG2) may be for- 
med consecutively in the same form. The^y are separated from each other by 
ah insulating material which is not shown in Fig. 

As a material for transfr gates(TGi. TG2), and odd and even gate electrod- 
es (PGi, PG2), poly silicon was used. 

The odd gate electrode(PGi ) consists of the first odd gate electrode(PGia) 
which is formed under the photo diode(PD) in the odd horizontal line and to which 
the second VCCD clock signal (V.A2) is applied and the second odd gate electrode 
(PGib)which is formed in the upper region of the photo diode(PD) in the odd hor- 
izontal line, to which the first VCCD clock signal(V0i) is applied and which 
is connected to the transfer gate(TGi) of the photo diodeCPD) formed in the odd 
horizontal line. 
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The even gate electrodeCPGa) consists of the first even gate electrode 
(PG^.) which is for»ed under the photo diode(PD) in the even horizontal line 
and to which the fourth VCCD clock signal W.) is applied and the second even 
gate electrode(M2.) which is for.ed in the upper region of the photo diode 
(PD) in «^ even horizontal J_ine^to^hich_ tj^third VCCD clock ^gnaia'^3) 
is applied and which is connected to the transfer gate(TG.) of the photo 
diode (PD) formed in the even horizontal line. 

The first to fourth VCCD clock signals (V0i-V*4). which are of four 
Phases, consist of even and odd field. The clocking of the VCCD will be 

hereinafter described in Bore detail. 

Fig. 2(c) shows a cross sectional view taken along the a-a' line of Fig. 
2(b). A p-type well (200) is formed on the n-type substrate (100) . an n- 

type photo diode(PD) and n-type VCCD region (VCCD) . which are formed in the 
even horizontal line, are disposed consecutively aparting fro« each other by 
a distance of channel stop region(ST). a transfer gate (TG.) for connecting 
the photo diode(PD) and the VCCD region (VCCD) is formed in the upper region 
of the space by which the photo diode(PD) and the VCCD region (VCCD) are sep- 
arated from each other and. in the upper region of surface of the VCCD region 
(VCCD). the second even gate electrode(PG.b) of even gate electrode (PGz) . to 
which the third VCCD clock signaKV^a) is applied. is connected to the 
corresponding transfer gate(TG.) of the photo diode(PD) in even horizontal 
line. 

The p-type well (200) consists of shanow(200a) and deep( 200b) p-type wells 
in order to control the over flow drain (OFD) voltage. 

On the surface of photo diode(PD). a p-type thin filmOOO) is usually 
formed to apply the initial vias. The figure p* under the channel stop region 
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(ST) represents channel stop ion. 

Fig. 2(d) shows a cross sectional view taken along the c-c' line of Fig. 
2(b). In Fig. 2(d), a p-type well (200) is formed on an n-type substrate 
(100). and n-type photo diode(PD) and n-type VCCD region(VCCD) in the even 
—horizontal— line are disposed consecutively-aparting— from- each-other-by-a-dis=- 

tance of channel stop region and the first even gate e lectrodeCPGa.) of the 
even gate electrode(PG2) to which the fourth VCCD clock signal (V04) is app- 
lied, is formed in the upper region of the surface of the VCCD region (VCCD) . 
In Fig. 2(d), like Fig. 2(c), conventional p*-type thin filaOOO) is 
formed on the surface of photo diode (PD) and the figure p* shown under the 
channel stop region(ST) represents p+-type ion for stopping channel . The 
p-type wel 1(200) consists of shallow(200a) and deep(200b) p-type wells in or- 
der to control the OFD voltage. 

Accordingly. the transfer gate(TGi) of the photo diode(PD) formed in 
the odd horizontal line can be driyed only be the first VCCD clock signal (V^i) 
which is applied to the second odd gate electrode(PGib) of the odd gate 
electrode(PGi). Further, the transfer gate(TG2) of the photo diode{PD) 
formed in the even horizontal line can be drived only by the third VCCD clock 
signal (V03) which is applied to the second even gate electrode(PG2b) of the 

even gate electrode(PG2). 

The second VCCD clock signal (V02) which is applied to the first odd 
gate electrode(PGi.) of the odd gate electrode(PGi) and the fourth VCCD clock 
signal (V04) which is applied to the first even gate electrode(PG2.) of the 
even gate electrode(PG2) have a function of shifting the image signal charge 
coming out of the photo diodes (PD) formed in the odd and even horizontal lines 
to a HCCD(Horizontal Charge Coupled Device). 
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Hereinafter. operation of the conventional CCD image sensor will be 
described with reference to the accompanying Fig. 3(a) which shows a timing 
diagram of the first to fourth VCCD clock signals (V«t-V04) which are of 4 

phases . 

Each clock signal consists of two fields, i.e.. one odd field and one 



even field. 

In the odd field, a transfer gate driving voltage(VO of high level state 
(15V) is involved in the first VCCD clock signal (V,^i) which is applied to 
the second odd gate electrode (PGib) of the odd gate electrode(PGi ) . 

In the even field, a transfer gate driving voltage(V2) of high level state 
(15V) is involved in the third VCCD clock signal (V^a) which is applied to 
the second even gate electrode(PG2b) of the even gate electrode(PG2) . 

First, when in the odd field, the first to fourth VCCD jc^oc k signa ls 
(V*t- V<^4) are appUed_simultaneously. the transfer gates(TGi) of the photo diodes 
(PD) f^mlTVeach odd horizontal line are turned on simultaneously by the 
transfer gate driving voltage (V.) involved in the first VCCD clock signaKV^O . 

Accordingly, an image signal charge generated at the photo diode(PD) is 
transfered to the VCCD region from which it is moved again to the HCCD region by 
the clocking operatin of VCCD. 

Fig. 3(b) shows a pulse waveform diagram of the applied first to fourth 
clock signals (V0i - V04) in the unit section(K) of Fig. 3(a). 

The image signal charge coming out of the photo diode(PD) by serial clock- 
ing operations as shown in Fig 3(b) is moved in a vertical direction to the HCCD 
region(HCCD). 

The second VCCD clock signaKV^z) which is applied through the first odd ga- 
te electrode(PGi.) of the odd gate electrode(PGt ) formed under the odd horizo- 
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ntal line has a function of shifting the inage signal charge coining out of the 
photo diode(PD) in the odd horizontal line by said first VCCD clock signal (V0») 
to the HCCD regioh(HCCD) by aid of said first VCCD clock signal {V0»). 

In the even field of fig. 3(a). when the first to fourth clock signals 
~(V0i-V4)~are applied siDultaneously. the transfer gatesCTGz) of the photo 
diodes(PD) formed in each even horizontal line are turned on by the transfer gate 
driving voltage(V2) involved in the third VCCD clock signal(V03). 

Accordingly, an inage signal charge generated at the photo diode(PD) in 
the even horizontal line is moved in a vertical direction to the HCCD region by 
the clocking operation, like in Fig. 3(b) for odd field. 

The fourth VCCD clock signal (V04) which is applied through the first even 
gate electrode(PG2.) of the even gate electrode(PG2) formed under the even ho- 
rizontal line has a function of, together with the third VCCD clock signal (V03). 
shifting the image signal charge coming out of the photo diode(PD) in the even 
horizontal line by said third VCCD clock signal (V03) . 

Use of VCCD clock signals of 4 phases makes it possible to transfer more 
amount of iaage signal charge than VCCD clock signals of 2 phases. 

According to the above description of operation. first, the image signal 
charges of the photo diodes (PD) disposed in the odd horizontal line are scan- 
ned to the screen in due turn by the first to fourth VCCD clock signals(V0i- 
V04) which are of 4 phases through the VCCD region(VCCD) and HCCD region 
(HCCD). Then, the image signal charges of the photo diodes(PD) disposed in 
the even horizontal line are scanned to the screen in due turn through the VCCD 
region(VCCD) and HCCD region(HCCD) . 

The above explained scanning manner is called interlace manner. 
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As shown in Fig. 2(a). when the signal charge of the photo diode(PD) dis- 
posed in the odd horizontal line is referred to as 1 and the signal charge of 
the photo diode(PD) disposed in the even horizontal line is referred to as 2. 
a state of the screen(the fra»e) consisting of Pixels which are displayed by 
said i.age signal charges 1 and 2 aay be show n as Fig. 3(c). 



However, such a CCD inage sensor of the prior art has proble.s that, al- 
though said CCD image sensor of interlace manner is widely used for TV broad- 
casting of NTSC or PAL manner. V CCD region which doe s not participate in 
receiving the image signa l is too broad in view of jt hejtotal c^^^^^^^^ 
said CC D image sensor_ since the VCCD is disposed between photodetectors . 

Consequently, it is hard to obtain a high resolution video due to restric- 
tion in increasing the photodetectors for improving resolution with defined 
chip size. 

Suuary of the Invention 

An object of the invention is to provide a CCD image sensor which has 
no disadvantage of the prior art and. thus, can be used for systems requiring 
high resolution by making it possible to decrease CCD region and to increase 
photodetectors receiving light of image signal in the same chip size. 

This object is accomplished by an improved CCD image sensor according to 
the invention which contains a plurality of photodetector and uses a CCD as 
a scanner for reading image signal an improvement c haracterized in that photo 
diodes are connected consecutively to both left and right sides of VCCD regi- 
on and. in the parts without VCCD region, are disposed repeatedly parallel 
to each other at an interval of channel stop region. 

The CCD image sensor according to the invention is operated by a 4 
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phase clock signal cossisting of 4 fields. 

The CCD image sensor is also provided with four gate electrodes formed 
through over channel stop region, photodetector and VCCD region, to which 
the 4 phase^ clock signal is ^pl lUd^^o-thatJ^^^ 

ctors formed in the left upper and lower regions and in the right upper and 
lower regions with reference to the reference point which is a center of both 
odd and even horizontal lines in which said photodetectors are disposed may 
be turned on in different fields respectively by said 4 phase clock signal. 

Brief Description of the Drawings 

Fig. 1(a) is a reference diagram to explain the non-interlace manner; 

Fig. Kb) is a reference diagram to explain the interlace manner ; 

Fig. 2(a) is a block diagram of the CCD image sensor in the conventional 
manner • 

Fig. 2(b) is a layout diagram of Fig. 2(a) ; 

Fig. 2(c) is a cross sectional view taken along the a-a' line of Fig, 2 

(b). 

Fig. 2(d) is a cross sectional view taken along the b-b' line of Fig. 2 

(b). 

Fig. 3(a) is a timing diagram of VCCD clock signal in the conventional 

interlace manner ; 

Fig. 3(b) is a pulse waveform diagram of unit section of fig. 3(a). 

Fig. 3(c) is a Pixel block diagram of a frame according to the conven- 
tional interlace manner ; 

Fig. 4(a) is a block diagram of CCD image sensor according to the 
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Invention • 

Fig. 4(b) is a layout diagram of Fig. 4(a) ; 

Fig. 4(c) is a cross sectional view taken along c-c' line of Fig. 4(b); 

Fig. 4(d) is a cross sectional view taken along d-d' line of Fig. 4(b); 

Fig. 5(a) is a timing diagram of VCCD clock signal of the present inve- 



ntion ; 

Fig. 5(b) is a pulse waveform diagram of unit section of Fig. S(a): 
Fig. 5(c) is a Pixel block diagram of a frame according to the invention 
; and 

Fig. 5(d) is an another Pixel block diagram of a frame according to 
the invention. 

Detailed Description of the Preferred Embodiment 

An embodiment of the present invention will be described in more detail 
with reference to the accompanying Fig. 4(a) to Fig. 4(d). 

Fig. 4(a) is a block diagram of the CCD image sensor according to the 
present invention. As shou^ in Fig. 4(a). photo diodes(PD) are connected 

consecutively to both the left and right sides of VCCD region (VCCD) and are 
disposed parallel to each other at an interval of channel stop region (ST) 
in the parts without VCCD regions, and HCCD region (HCCD) is formed under 

the VCCD region(VCCD) . 

Fig. 4(b) is a layout diagram of the CCD image sensor according to the 
present. As shown in Fig. 4(b). two photo diodes (PD) . which are insulated 

from each other by channel stop region(ST). are disposed consecutively pa- 
rallel to each other between VCCD regions(VCCD). and in an odd horizontal 
line in which photo diodes(PD) are disposed an odd gate electrode(PGi ) for 
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applying VCCD clock signals(V0i-V«2) is formed through over photo diode(PD). 
channel stop region (ST) and VCCD region(VCCD), while, in an even horizontal 
line in which photo diodes(PD) are disposed, an even gate electrode(PG2) 
for applying VCCD clock signals(V«3. V04) is formed through over photo diode 
.(PD)-,_channel _-stop_. region(ST)_„and_yCCD^gion(VCCDL 

Said odd gate electrode(PGi) consists of a first odd gate electrode(PGi.) 
which is formed urider the photo diode(PD) disposed in the odd horizontal 
line, which is connected to a transfer gatedGa) of the photo diode(PD) for- 
med in the right side of the VCCD region(VCCD) and to which the second VCCD 
clock signal (V02) is applied and a second odd gate electrode(PGib) which is 
formed in upper region of the photo diode (PD) disposed in the odd horizontal 
line, which is connected to a transfer gate(TGi) of the photo diode(PD) for- 
med in the left side of the VCCD region (VCCD) and to which the first VCCD 
clock signal (V0i) is applied. 

Further, said even gate electrode(PG2) consists of a first even gate el- 
ectrode(PG2a) which is formed under the photo diode(PD) disposed in the even 
horizontal line, which is connected to a transfer gate(TG4) of the photo diode 
(PD) formed in the left side of the VCCD region(VCCD) and to which the fourth 
VCCD clock signal (V04) is applied and a second even gate electrode(PG2b) which 
is formed in upper region of the photo diode(PD) disposed in the even hor- 
izontal line, which is connected to transfer gatedGa) of the photo diode 
(PD) formed in the right side of the VCCD region (VCCD) and to which the third 
VCCD clock signal (V03) is applied. 

Said odd gate electrode and even gate electrode are electrically insula- 
ted from each other by a insulating membrane which is not shown in Fig. 

Fig. 4(c) shows a cross sectional view taken along c-c' line of Fig. 4 
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(b). As shown in Fig. 4(c). a p-typ« well (200) is formed on an n-type 
substrate(lOO). an n-type photo diode (PD) and n-type VCCD reglon(VCCD) are 
consecutively for»ed on the surface of said p-type well(200) at a distance of 
channel stop region(ST). a transfer gate (TGi) for connecting the photo diode 
-(-PD)- -formed-at-the-left side .of . . the. JTCCD regioMVCCD) and the yCCDjregionOTCCD) 
is formed In the upper region of space between of the. and a second odd gate 
electrode (PGib) of the odd gate electrode(PGi ) for applying the first VCCD 
clock signal (V^t) is formed in the upper region of the VCCD region(VCCD) . 

The p-type wel 1(200) consists of a shallow p-type well (200a) and a deep 
p-type well (200b) in order to control OFD voltage. 

Fig. 4(d) shows a cross sectional view taken along d-d' line of Fig. 4(b). 
of which constitution is the same as in Fig. 4(c). As shown in Fig. 4 

(d). a transfer gatedGa) for connecting the VCCD region (VCCD) and the photo 
diode(PD) formed in the right side of the the VCCD region(VCCD) is formed in 
the upper region of space between them and a first odd gate electrode(PG,.) 
of the odd gate electrode(PG, ) to which the second VCCD clock signal (V<^2) 
is applied is formed in the upper region of the VCCD region(VCCD) instead of 
the transfer gate(TGi) and the second odd gate elctrode(PGib) in Fig. 4(c). 

Operation of the above structure will be described in detail with reference 

to Fig. 5 (a) and 5(b). 

Fig. 5(a) shows a timing diagram of the first to fourth VCCD clock signals 
(V^,-V<^4) used in the invention, in which all the clock signals consist of 4 fields. 

As shown in Fig. 5(a). the first VCCD clock signal (V0,) has a trans- 
fer gate driving voltage(Vt) of 15V in the first field, the second VCCD clock 
signal(V02) has a transfer gate driving voltage(V2) of 15V in the third field, 
and the third VCCD clock signaKVcia) has a transfer gate driving voltage(V-.) 



of 15V in the second field while the fourth VCCD clock signal (V04) has a 
transfer gate driving voltage(V4) of 15V in the fourth field. 

Fig. 5(b) shows a pulse waveform diagran of said first to fourth clock 
signals (V01-V04) generated at a unit section(K). 

-I.age signal- co.ing -Out_of the^photo_diodeJPD)_ w^Lth_such^^ puLse_wavefo« is 
shifted vertically toward the HCCD region(HCCD) shown in Fig. 4(a) and 4(b). 

First. in the first field section of Fig. 5(a), when the first to four- 
th VCCD clock signals (V01-V04) are applied to the odd gate electrode(PGt ) 
and even gate electrode(PG2) sinultaneously. the transfer gate(TGi) of the photo 
diode(PD) which is formed in the left upper region of reference point(P) of 
Fig. 4(b) is turned on by the transfer gate driving voltage(Vi) involved in 
the first VCCD clock signal (V«i) which is applied through the second odd gate 
electrode (PGib) of the odd gate electrode(PGi ) . 

Consequently, an image signal charge generated at the photo diode(PD) is shift- 
ed to the VCCD region(VCCD). where it is vertically moved toward the HCCD 
region by clocking operation of the first to fourth VCCD clock signals(V0i- 

V04) shown in Fig. 5(b). 

Next, in the second field section of Fig. 5(a). when the first to fourth 
VCCD clock signals (V0i-V^4) are applied to the odd gate electrode(PGi ) and 
even gate electrode(PG2) simultaneously, the transfer gatedGz) of the photo 
diode(PD) which is formed in the right lower region of reference point(P) of 
Fig. 4(b) is turned on by the transfer gate driving voltage(V3) involved in 
the third VCCD clock signal (V^a) which is applied through the second even 
gate electrode(PG2b) of the even gate electrode(PG2) . 

Consequently. an image signal charge generated at the photo diode(PD) is 
shifted to the VCCD region(VCCD). where it is vertical ly moved toward the HCCD 
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region by clocking operation of the first to fourth VCCD clock signals(V0i-V^4) 

shown in Fig* 5(b), 

Then. in the third field section of Fig. 5(a). when the first to fourth 
VCCD clock signals (V0t-V04) are applied simultaneously, the transfer gatedGa) 
_pf_ the .photo diode(PD) which ^ foraed in the right upper r egion of reference _ 
point(P) of Fig. 4(b) is turned on by the transfer gate driving vlotage (Va) 
involved in the second VCCD clock signaKV^z) which is applied through the first 
odd gate electrode(PGi.) of the odd gate electrode(PGi ) . 

Consequently. an image signal charge generated at the photo diode(PD) is 
shifted to the VCCD region(VCCD) . where it is .oved to the HCCD region(HCCD) 
by clocking operation of the first to fourth VCCD clock signals(V«.-V«4) shown 
in Fig. 5(b). 

Finally, in the fourth field section of Fig. 5(a). when the first to 
fourth VCCD clock signals (V0.-V04) are applied to the odd gate electrode(PG. ) 
and even gate electrode(PG2) simultaneously, the transfer gatedGa) of the 
photo diode(PD) which is foriaed in the left lower region of reference point(P) 
of Fig. 4(b) is turned on by the transfer gate driving voltage(V4) involved 
in the fourth VCCD clock signal (V^4) which is applied through the first even 
gate electrode(PG2-) of the even gate electrode(PG2) . 

Consequently, an image signal charge generated at the photo diode(PD) is 
shifted to each VCCD region(VCCD) . where it is moved vertically toward the 
HCCD region(HCCD) by clocking operation of the first to fourth VCCD clock sig- 
nals(V0i-V04) shown in Fig. 5(b). 

Herein. the reference point(P) of Fig. 4(b) indicates a point located 
at the center of both odd and even horizontal lines, in the VCCD region (VCCD) . 

Fig. 5(c) shows a state of a screend. e. . a frame) dispalyed by the 



14 



above operations. 

In Fig. 5(c). the figure 1 represents a state that the inage signal cha- 
rge generated at the photo diode(PD) located in the left upper region of the 
reference point(P) in Fig. 4(b) is displayed as a Pixel, the figure 2 repres- 

ejits a state that the iaage signal ch arge gene rated a t th e photo dio de (PD) 

located in the right lower region of the reference point(P) in Fig. 4(b) is 
displayed a Pixel and the figure 3 represents a state that the image signal 
charge generated at the photo diode(PD) located in the right upper region of 
the reference point(P) in Fig. 4(b) is displayed as a Pixel while the fig- 
ure 4 represents a state that the image signal charge generated at the photo 
diode(PD) located in the left lower region of the reference point(P) in Fig. 
4(b) is displayed as a Pixel, 

Fig. 5(d) shows a state of screen displayed according to the above oper- 
ation, considering each VCCD region (VCCD) as an imaginary photo diode region. 

In Fig. 5(d). the figure 1*3/2 represents a state in which a value ob- 
tained by adding image signal charges generated at two photo diodes(PD) loca- 
ted in the left upper and the right upper regions respectively together and 
dividing it by 2 using a computing mean, which is not described herein, is 
displayed as a Pixel. The figure 2*4/2 represents a state in which a val- 

ue obtained bu adding image signal charges generated at two photo diodes(PD) 
located in the left lower and right lower regions respectively together and di- 
viding it by 2 is displayed as a Pixel. 

The CCD image sensor according to the invention can improve resolution of 
the video by reducing its VCCD area and. thus, increasing the photodetector's 
area, sequent ly. the number of fill factor. 

The CCD image sensor according to the invention can improve resolution of 
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the video although the scanning speed is low since it is operated by 4 phase 
clock signal consisting of 4 fields, so that it .ay be applied to canicorder or 
still camera which requires high resolution. 
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CIAIMS ; 

1. A CCD image sensor comprising a plurality of 
phptodetectors in rows a coupled by transfer gates to an array 
of VCCD regions operable as scanners to read signals from the 
photodetectors, wherein the photodetectors in ~a row are 
operatively associated alternately with the left and the right 
sides of successive said VCCD regions across the array, and 
the photodetectors in each pair of adjacent said 

■photodetectors n ot ha ving a said VCCD region therebetween are 
spaced apart by a channel stop region. 

2. A CCD image sensor according to claim 1 wherein a 
plurality of sets of first to fourth gate electrodes for 
applying VCCD clock signals are formed on said VCCD regions, 
said gate electrodes being electrically separated from each 
other by an insulating membrane. 

3. A CCD image sensor according to claim 2 wherein said 
first to fourth of said photodetectors are formed in the left 
upper and lower regions and in the right upper and lower 
regions with reference to a reference point which lies between 
adjacent odd and even rows in which said photodetectors are 
disposed, and said first to fourth gate electrodes for 
applying VCCD clock signals are formed in operative 
association with first to fourth said transfer gates 
corresponding to said first to fourth photodetectors, whereby 
said transfer gates are turned on in due turn by the applied 
VCCD clock signals so that a signal charge corresponding to a 
pixel of the sensed image is transferred to one said VCCD 
region including said reference point. 

4. A CCD image sensor according to claim 3 wherein said 
first to fourth gate electrodes are formed over successive 
said VCCD regions across the array and over successive said 
photodetectors and channel stop regions along the rows so 
that, when the VCCD clock signal consists of first to fourth 
fields, the transfer gate of the first photodector is turned 
on by a clock signal of the first field, the transfer gate of 
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the second photodetector is turned on by a clock signal of the 
s cond field, th transfer gate of th third photodetector is 
turned on by a clock signal of th third fi Id, and the 
transfer gate of the fourth photodetector is turn d on by a 
clock signal of the fourth field. 

5. A CCD image sensor according to any one of claims 2 
to 4 wherein said gate electrodes are formed of poly silicon. 

6. A CCD image sensor according to any one of claims 1 
to~5 wherein— said- photodetectors-comprise_pJw to di 

PN junctions. 

7. A CCD image sensor according to any one of claims 1 
to 6 wherein said transfer gates of the photodetectors are 
formed of poly silicon. 

8. A CCD image sensor according to any one of claims 1 
to 7 wherein the widths of the photodetectors and of the VCCD 
regions are the same as each other across the array. 

9 . A CCD image sensor substantially as described herein 
with reference to Figures 4a to 5d of the accompanying 
drawings . 
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